Abstract. Fowler, Greenstein, and Hoyle have proposed that the inner solar system was heavily irradiated during its formation. A consequence of this proposal is that sizable differences in meteoritic and terrestrial K'¾K 'ø ratios are possible if the fraction of material which was irradiated was different in the two cases. The isotopic composition of potassium was measured by mass spectrometry for nine stone meteorites, silicate from the Vaca Muerta meso- 
INTRODUCTION
The isotopic abundance of K •ø in meteorites was previously investigated by Suess [1939] and Schumb et al. [1941] by comparing the specific activity of K in terrestrial and meteoritic samples. These authors were the first to recognize that differences in the isotopic abundance of K 'ø could be used to measure differences in the time of the last event of nucleosynthesis which had contributed new elements to different samples of material. They referred to this as 'differences in the age of the elements.' Their insight was significant because, at that time, many meteorites were thought to come from outside the solar system. Limits of 6% an 3%, respectively, on any variations were set by these authors. Rik and Shukolyukov [1954] quote an upper limit of 10% from mass spectrometric determinations. However, before about 1955, K trace analyses were subject to serious contamination errors, and the limits actually set by these experiments To avoid surface contamination small chips or pieces were used rather than powered samples. These were rinsed briefly in cold 3 N ITC1. There was no other sample preparation for the stone meteorites.
The silicate inclusions from the Weekeroo
Station iron were extracted mechanically. Because surface contamination could be a serious problem in this case, considerable care was taken to obtain clean samples. The specimen was a sawed slab about 1.8 cm thick. Two samples were obtained by two different procedures. The first (Weekeroo I) was picked directly from the sawed surface. The surface was cleaned with acetone, triple distilled water, and 6 N HC1. The outer surfaces of the inclusions were removed with a dental burr and the interiors picked out with dental picks and tweezers. The material obtained by this method was highly powdered. The second sample (Weekeroo D) was obtained by sawing thin slices in order to obtain a fresh interior inclusion that did not intersect either surface. This was somewhat difiqcult because the specimen was thin. The cutting was done with an alundum wheel lubricated with triple-distilled water. The residual alundum on the sawed strips washed off easily, and none could be detected by microscopic examination in the final sample. Weekeroo D was a single interior inclusion except for a small neck (1-2 mm) leading to the surface. The freshly sawed surfaces were cleaned with HC1 and water and the inclusion punched out without sampling the material of the neck. A highly magnetic fraction was separated from both samples with a covered magnet, but this did not constitute a thorough magnetic separation. The nonmagnetic portion was used for analysis. The final separate of Weekeroo D was given an additional rinse with 3 N HC1. The latter sampling procedure appears to be superior because coarser pieces of silicate material were obtained. The mass spectrometer had never been used for measuring K samples with an anomalous isotopic composition, and it was maintained this way during the course of the experiment. The K isotopic dilution was measured with a different instrument.
Chemical separation. All samples were dissolved in HF-
The K •ø peak was well resolved from the tails of the K 89 and K • peaks (Figure 1) . Although the exact shape of the spectrum varied somewhat from measurement to measurement, the K •ø peak was always well separated. In the early measurements, before November 21, 1964, the base line under the K •ø peak had a pronounced slope which made interpretation of the zero line subject to some error. This was eliminated by increasing the voltage on the electron repeller plate in front of a collector from --45 to --135 volts, which suggests that the effect was caused by secondary electrons. This modi- all the terrestrial samples, although the basalt ratios tend to be somewhat lower. Figure 3b shows the distribution for Norton County, the only single meteorite on which a large number of measurements were made, and the distribution for all other meteorites taken collectively. Neither of these distributions differs significantly from that of the terrestrial samples. The data plotted in Figure 3 show that there are no differences in K3oK 4• among the various samples to within about 2 to 3%. The average of all K3o/K• measurements shown in Figure 3 is 13.83. However, the absolute value of the points and the shapes of the distributions in Figure 3 The only data which were of apparently good quality that have not been listed in Table  i Enriched standards. Sensitivity in detecting abundance variations is usually estimated from statistical errors; however, we have determined it experimentally (a more reliable method) by measuring a series of KC1 standards which were slightly enriched in K 'ø. The analyses of a series of standards with enrichments of 0.000, 0.469, 1.295, 1.83 and 3.50% are shown in Table 3 . The observed enrichments were calculated by assuming 585 for the terrestrial K•/ K 'ø ratio. The 3.5 and 1.8% standards are quantitatively resolved from the 0% standard The results for Norton County are given in Table 5 . The (K•/K•ø)e ratios are plotted in Figure 7a and can be compared with the terrestrial and 0.5% standard distributions plotted in Figure 7b . Six samples of Norton County were analyzed, and all but one (number 6) showed enrichments greater than 0.5% that were variable from sample to sample.
To confirm lhe existence of an enrichment, the identical filament and sample used for the measurement of Norton County I on October 29, 1964, was used for a remeasurement with a different mass spectrometer. This instrument was similar to the one normally used except for a poorer vacuum and an electron multiplier detector. An enrichment of 3.2 •--1.4% was ob- Table 5 were on aliquots of lhe same samples as were used for the isotopic composition measurements. Small aliquots were taken, which made a blank correction necessary for all samples. The sample weights given in Table 5 The amounts of excess K 4ø, denoted by K 4ø', shown in Table 5 were calculated from our best estimates of (K•/K•ø)c, which are summarized in Table 6 Table 5 ). • Correction for blank applied.
The only cosmogenic nuclide measured in
in the atmosphere--is too steep; and, in particular, the number of particles below 10 Mev is considerably too large. Nevertheless, the above calculation indicates that the Ca 'ø (n, p) reaction should be very effective in producing K •ø' in a stone meteorite, and is a very likely source for the K 'ø' observed in Norton County. Smith, 1930] . Also, the inclusions are interconnected by an extensive system of small cracks, which means that a large number of the inclusions were probably connected to the original surface by these cracks. This allows the possibility of exposure to groundwater or to cooling water during cutting and polishing operations; however, visual inspection of the silicate samples gave no evidence of this. Our piece was a sawed slab which had been polished on one side and shellacked on both sides, and it is possible that some of the shellac had entered the cracks or soaked directly into the somewhat porous inclusions. For these reasons great care was taken in extracting the silicate, as discussed in section 2.
The significance of the concentration measurements is somewhat limited by the fact that no thorough magnetic separation was performed on the silicate samples; however, the difference in the K and Ca concentrations are too large to be accounted for by this limitation.
The Weekeroo I sample has about a 0.8% enrichment in I• •ø, which corresponds to about 2 X 10 -9 g I•ø'/g meteorite. The silicate samples are no more than % iron-group elements; thus there is about 6 X 10 -9 g I•ø'/g iron. This 
